Isoproterenol inhibits cyclic AMP-mediated but not insulin-mediated translocation of the GLUT4 glucose transporter isoform.
Isoproterenol is a beta adrenergic agonist whose effects have been attributed to the generation of cAMP. Previous studies have shown that it inhibits glucose transport in adipocytes without changing the number of insulin-responsive glucose transporters (GLUT4) on the cell surface. However, we have shown previously that cAMP stimulates translocation of GLUT4 to the cell surface in adipocytes (Kelada et al. J Biol Chem 267, 7021-7025, 1992). We therefore further investigated the mechanisms involved in isoproterenol regulation of glucose transport. Consistent with the effects of dibutyryl cAMP, we found that a low concentration of isoproterenol (10 nM) stimulated glucose transport and the translocation of GLUT4 from the low density microsomal fraction to the plasma membrane. By contrast, a higher concentration of isoproterenol (1 microM) did not stimulate transport or GLUT4 translocation and furthermore inhibited dibutyryl cAMP-stimulated GLUT4 translocation. This inhibitory effect was specific for cAMP since isoproterenol had no effect on insulin-stimulated GLUT4 translocation. We conclude that isoproterenol has a biphasic effect on glucose transport, mediated by acute translocation of GLUT4 at low concentrations and by inhibition of intrinsic activity at high concentration, both of which may be explained by effects of cAMP. It has a further cAMP-independent effect at high concentration to inhibit cAMP-mediated translocation of GLUT4.